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SRUERLNIAL COGPUTING STATION ’

L. Lveternik

In t.e Spring of 1943, t.e Divisien af Approximate Caloulatiens

of Lhe :at.umalleal lnstitute of L. Acadeny of Lelences (:.ereafter

deginnaved by L1AN), orpanized fer the firet Lise in thie 1SLR an ox=

parinental eemputing statien (eke;erimental'naya schietnaya etantsiya),

’ waleh 18 uq ipped with a number of eonputing apparatus Lneluding cal-

‘ culating-analytisal machines (schiotno=analiticiiooraya mashinaj nerealter

desirned by SAM)} tlat is, antomatic comuting instruments that operate

with perforated, or punched, cards or tape.

‘he perforation principle for directin: rac:.ines, by means of series

| of holes prepared beforehand on cards or tape (! perfokart’, 'mrrola:at')
ie a very old prineiple of automatization invented Ly Juequard in 1604
for t.e noeds of the textile industry (a syuare, with lhioles punched
eforehand, controls or directs t.e movement of the neadles, which
either ramain in or slip throuph thre iioles, and this movement of the
noodlos deternin:s tie interwouving: of tle fabric), 1In tho second
nalf of lhe 19th contury t.ore appeared, alonp with such mechanical
rerf ratisn control, so=called elsctrical controlj for example, in the
"automatic" tele -raph apparatus of tilnston, Lurray, etc the text is
encipherad in tie form of punched holes on a perforated tape (each
letter, cipher, etc corresponds to its own series of needlesy during
the movement of the tape through the receiving ('perceiving') apparatus,
at tue moment of passapge of the perforated hole, the contact asts to

give rise to an electric current which transmits a signal to the rec- i
.
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eiving statien), AL t.e ond ef t.& 19th century, 1, lollerith was

tie first te eanetrnet a edmpmting aplaratue of tue perforatlen type,
wiieh is t.e prereniter ef L:r madern AN, In LI1L Pewsrs e~nstrueted
=10 anieal com tine punah-card mae.inesa t'.at were avtematic ('perfe=
autenat!),  1n all v.ese instru eqte b @ sumerieal dala, ea e ag Lhe
girnal d.rcetions for L e w6 .lne, ip eeded ;' & teries 3f hiales punehied

an puneh cards, lhese naetkAey Wwirned eul Lo Lu very uilvelive vieh=
evuE L orc 16 a -real masg ol uniform ojeratiens=as in ttatistlcs, took=
kaeping, counting, cte, w.lel warranted t.eir applicatinn on a mansive
ncale and compolled d sipgnere to work lLarder en their improvument, ihe
SAl conslets oft 1) arforaters or pnnc”oréLSmc inue for axsenting .
porforations on puneh uardébihe only non=automatic opurationy 2) machines

" r

far 'loglcal' oporations-tortors that classify punch carde according

I
|

to tue character of the perforationsy distributing machines for selectivn)

3) fundasental computing machinosjzfnt sum (tabulators) and multiply

(miltipliers)} t.ese mactinos can even pive responses in tue form of
perforations on punch cardsj L) a series of auxiliary miehin 8, the most
i ortant iein. the reproducor, which transfers a task in tie form of
perforations from some cards to obiers. Lvery complex mathematical
operation ean Lo resolved finally into elementary aritimetrical and
losical operations (producille by the BAL) - selsction, classification
gle and fitation of inlermediate answers, Therefore any mathematical
operation can, in prineiple, Le conducted on the SAM. We note that
tabulators print their own responses ('tabulograms') and some tatulators

form these tatuloprams so tiat, in the cuse of necessity for multipli-

.
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cation (enp, int) of tallua of respcnses, tabilerrame can te multiplied
Ly heto=gapring, Wiug eoiidnatin the diffieult |rocess ol assemling
a taile,

In seistilie worka, calelatins=analyvical Lailes have alread;
ieun vy layed fop A lons “iy in autrenemieal elecrvateries, liey .ave
Jueb weonn booa ear inoocacdal aales atieal [ractiee, ceamiile tielv
Pregpey 8 ele arg var,  oodt in nuaderieal selutiens of matlematieal
erellard ena ~f .0 vig vaLaFE Y @ laPpe=cenle appiigation utﬁannubjpigaf
opuib.ond L oab watie b e SAN & enaven.ent lnebroagnt Le ubey alew in
t.u cethod of rids (reted setekt nutworks, latiices, wesheb, nelyu, ele),
ddentical operatinng ure comlucted al all tne Junctures of t e rrids)

In methnds that involve tre expansion into tveries of ldeatical opuratlons
ane mubt caleulale wxparsien eoeflicients) in methads of iteration we
proceed Ly identical eperations from each approximaticn to tie follow=
ing onu, Often it is necaestary to solve saries of identical problems
with diflerent Ynluas of tne initial data or other parameters. Tlheru=
fore t.e ) visien of Approximate Calenlations cotallished this as one

of the leading probleézkgnmoly, the mechanization of the algoritiuns

of numerical solutinn of mathematical protlems with tie hielp of the SAM.
We note that methods convenient [or "manual" computations can Le in=
cotiveniont Ior mechanized computations and vice versa, and this prollem
1 connueled with a critical reconsideration of methods used.

Yo had, in the USSR, first used the SAM in Lanking organizations,
wiero tie first SAL factories arose, In the Credit-iconomlc Institute

within the tiosbank System is the Chair of iechanized Computation (kafodra

maghiinizirovanioro scheta) which is headed by Neslukhovekiy; in it once
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existed an interestin: divieion of engineer=designers released for work
o #

on tne EAl (the plan ef eaiputationd=nanely, t.e settin: vy of a 'duwy!

or tindel! al eubput | unei=eamls, directions crncerning L. consbrugbe

ton of the sacl lguey wod & lan for Le pabb e of Lue | one =cards U opoud,

Wy
B ! tia tae. ,‘nga‘-; 6 A Vel diftie i Laely and ane only for ek illed | ersonnel),
i A owoder 0 lo vine artuned LoLow aclivite o a gooedal eroaodiation of
! S LT ame et Aide D e Sen LI L b)) it
! diby L6 Lo thie enolarsemieate e atieaal werl of wetlous InsLil=

cbaong, AL Lou digposal ef Lo et in o, cticow L6 4 con i ting taetory
will tantenatic! and feamal' slept 80 vith & netwerk of arfilistes in
varioeus ;nu;itnhous; Lide Lactory o working on L@ results eof L. alle
U'nion eenbub of 1139 e irdvstredal tasis Lo reproveated Ly the LAL
faetery in useow, whiich made, :fore Lo Sar, puash devices,  drters,
tatvlators (docieng by snrdneers tcclukhovekiy, Herankin, ote) and now
} Hther raehinet,

e pionvers in toe appliention of the SAh to larpe=scale cote

putations wore 1. . fanzhul, liesl.khovekly, Yo, Ye, Uspensidy, Gipednan,

Lat s consider awhile L.e activities of 1van .ikelayevich Tanshul,

' f e wag t.e aubher of our Lost book on tie mochanizatinn of compubatiens
:f Althoush mathenatics was not his specialby, he poosested a keon ime
Wition in jrollems of computation and deviscd a numier of claves eom
prbing devieces, nov for i time, for the SAL (for cxam.le, %0 him | g«
: lonps Lie wethods of fLrdiny sums of products on a tabulator), 4ttesctad
;' Lo bie work at ti.c Astronom.cal Insiitute at Leninpgrad, he bupan $e em=
f ploy the SAM for large-scale astronomical computations (see his artirle
- in the "Astrenom:cheskiy Zhurndl" 1940, to. 5),
1
§
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.
AL LTAL the ec=workers wio werked, in centadt ®ithi 1, N, Tanshul,
on t.e application of t e . AL werer 1. Ya, AWusneniy, en cenjutadiens
for navipational tullesy . Vas e.ouler, In 1730=17k0; K, &, Benerw
dyayev, on Lallistic caleulatione in 1240=1941, [icse vorkg of she
Aetrenemieal and hathematical lnetiwntes w re conducted within the ByE=

teii of the Sepuzmashuehet (All=Uaien taeline Cem vtine Irust), 1t wam

r rroposed Le eongtruet fer tetl, inrtitutes a pedcral enm ubtling Etatien
1 at lanincrady 1, 0 Yawul Inbeedieed geveral adjust.ents and deviees

inte btie T-L Tabulster w.ieh wae ardernd ab tie LA, factory for the
proposed statien, The Yar prevented v.e r alisatien af b.ie plsn,
In Jdan 1ok, 1, b, Yanslul died in Lenincrad ab L.e vim of $Le tlock-
adej our computational matiemstics outforsd & houv; loss iu \ne [erson

of this talented man,

1n 1942=1943 at the timg of tre evacuation of v.e 'athenaticsld
Institute of t.e Academy of Leiences to Nasan, the Divielon of Appres-
imate Caleulations of 4.e KigN was developing ecm;utatio.al work et
kogeo¥ and rene¥ed ite cont.obiond With the Sn vswasiuciet by carry
itg oub cor wbabions dn {te 'aarvel' 8:d 'mec.andsed! shops. In ey

1043, on the iniliative of soting Qirector of .1AN for +.# Koscow erovp,

Prof. 4. s hernant, en a’filiste of .0 commting factory of the Sove
ugnashuchet was ofranised in the ;.:muamiy, s conputing station 4n the
AAlG A larpe aaount of eflort in e vperation of 4.8 computing station
was exerled in thelspinning Ly Ye. Teo. Uepensiiy, tuen ene of tie Jir-
cetors of the workers ot t o factory (at presunt, dirsctor of the com-
pubdng; factory ab 0idegmetelushbe (iiydromsteorolopicel fnniuﬁ. The
work of starsing, develeping, and mainteinin: the actieity under the

¢ diffieult cortiitioris of eartim rested on the Qnief ef Lhe Industrial
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Department of the MIAN (sc:entifiec co=werke:r 1. Ya, Akushskiy)., The
equipment of the station censisted (after ecveral replacements and adds
itiona) of two sets of .une.ine devices, serters and tatulaters, miltip-
liere and repreducers, ete. and alee a nuuter of 'srall machines'=elec=
trical arithmometers, The etaff of t.e statien censisted of ehilef (A As
barsuikov)) enginser-designer (in t.e berinning, A, I, Trusov); a 'small-
nachiine! moehanicj 'larre “ichine! operators) a variable numler !5 to 20)
of 'manual' calculators, who conducted computatio al work together with
the junior co-workers of t:e Division of Approximate Caloulations (when
large-scale ballistic computations were conducted in the Institute, the
number of caleulators reached 22 to 2h). The larper SAN machinea when
free from MIAN work were charged with executing the ourrent worke of
the factory.
dhe 4 ollenry

On the !'larger machinea' were carried out Sy worb.l:g/the cal-
culation of tables for radia direction finding (Akuehskiy) and the trans-
lation of bisphorical coordinates into Cartesian coordinates {bycSemendyayev
and Akusliskiy); the annual; computation of the ephemerids of the Moon
and stellar displacements for the astronomical year book, which was cone
nected vl th the adjustment of the =} tabulator for a sexagosimal system
(Semendyayev); conduction of numerical solutions of individual equations
in mathematical physickby the methad of series (the finding of 750 co=
efficients, of the foll:vdng forms

5800 Fix)dx

for Flyattor's inteprodifferential equation) and by the method of grids
(setka); the solution of the Laplacian equation by Libman's method with
a large numter of angular points and by conditions of discontimiity on
the internal contours for problems of thermal exploration (teploragvedica)

CONFIGERT 1AL
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(werked on Ly Akushekiy)) vy erimental calewlatiens in harmenie analysis,
solution of lincar difference equaticna (Vy Akus'ekiy) ete,

Under wartine eonditiens tie cemputing station experiensed great
dirficpltiagﬁit wag unatle te maintain tie megl up=to-date machinesj the
rreatest diffievlties were in L.e manning of the personneli for two years
the station worked witheut 'large=maciine' meci:aniee, At the progent tine
we liave in the pereon of A. A. Simonov an experi mechanie, w.o is taking
tiie initiative in helping L:e scientific co=workers to conduct complicated
experimental worke, Hecently the otation hap Leen supplemented with new
maci.ines, more flexible and with preat pessibilities in the sense of
tieir application to t'e mechaniation of complicated arithmatic (alporithms),

This has permitied us Lo fulfil the seiontific mission »f the Dive
ioion and to include in cur jlans experimental work on the SAM in repard
to harnonic analysis with a large numLer of ordinates and numerical
wanipulation of Fourier transform tions(tranoforms), mechanization of the

solution of equations invelving special functions, and the solution of
s:8tems of linvar alpubraic equations with a large number of unknowns,

At present, a number of scientific organizations kave tegun to create
bueir own compubing slations, Thoy can utilize in tieir organization and
fulure work the exjurience pained by the first such station at the MIAN,

A p essing problem is the training of mathematicians who are fam=
iliar with planning of work on the SAM (for complicated mathematical works
this planning often requires great skill). The Division is preparing a

small number of such workers for its own internal needs, On a mich wider

scale, they must be trained by universities utilizing, for example, our

station as a basis for industrial practice.
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